Pathobiology of the heart in experimental diabetes: immunolocalization of lipoproteins, immunoglobulin G, and advanced glycation endproducts proteins in diabetic and/or hyperlipidemic hamster.
Diabetes is known to be accompanied by atherosclerotic disease and general cardiovascular complications. Hamsters were previously shown to develop hyperlipemia-induced atherosclerosis, similar in many respects to the human atherosclerotic process. To study the effect of hyperglycemia on heart vessels and valves, male Golden Syrian hamsters were rendered either diabetic or hyperlipemic and diabetic; controls were age-matched normal hamsters. At time intervals ranging from 2 to 24 weeks, animals were killed; plasma glucose, cholesterol, and lipid peroxides were measured; and the aortic arch and valves, coronary arteries, and heart microvessels were examined for ultrastructural modifications and for the presence of low-density lipoproteins (LDL), immunoglobulin G (IgG), and advanced glycation endproducts (AGE) proteins. Elevation of plasma glucose, peroxides, and cholesterol were observed in both diabetic as well as hyperlipemic and diabetic animals, along with characteristic diabetic changes: microangiopathy of the myocardium (ie, capillary narrowing, hyperplasia of basal lamina, and proliferation of extracellular matrix) and macroangiopathy of the aortic arch, valves, and coronary arteries (ie, intimal proliferation, fatty-streak formation, and calcification). LDL, IgG, and AGE-proteins were immunolocalized in focal deposits, ie, in the shoulder and cap of the plaques; these antigens were distributed diffusely in the extracellular space or within macrophage-derived foam cells and smooth muscle cells. Our findings indicate that hyperglycemia alone induces atherosclerotic lesions in the coronary arteries, aortic arch, and aortic valves as well as alterations of the extracellular matrix of heart microvessels and cardiomyocytes, changes which together may lead to cardiomyopathy, a common and severe complication of diabetes. In addition, the present study suggests that when hyperglycemia is accompanied by hyperlipemia, detectable amounts of modified LDL (possibly oxidized or glycated) and AGE are present in the intima of atherosclerotic arteries; and also that modified lipoproteins can act as immunoactive components of the atheroscerotic process generated by hyperglycemia.